Introduction
.
All the reports on the CD34-positive cells are based on immunohistochemical identification and, curiously, nobody has considered the possibility that the cells described in the gut by Cajal 
Materials and methods

Samples of gastric (fundus, corpus and antrum) and intestinal (ileum, ascending and descending colon) wall were obtained from patients operated for cancer. Patients were 6 (3 females and 3 males, mean age 68 years)
considering this study did not require a high number of cases. Care was taken in taking specimens far from the tumour and in choosing the areas devoid of inflammation. All the patients gave the written consent and a local committee approved the study. Specimens were processed for light, fluorescence and electron microscope immunohistochemistry and for routine electron microscopy.
Light and fluorescence microscope immunohistochemistry
Four-micron-thick sections were cut from formalin-fixed and paraffinembedded tissue blocks. They were mounted on gelatinized slides, de- Fig. 2A and B Fig. 3A-C (Fig. 3C) .
Results
Immunocytochemistry, light and fluorescence microscopy
Everywhere in the GI wall, the endothelial cells are CD34-positive and c-kit-negative (Fig. 1A and C), and mast cells are CD34-negative and c-kit-positive (Fig. 1B and D). Moreover, other types of CD34-positive cells are present in the submucosa (Fig. 1E and F) and either CD34-or c-kit-positive cells are located in the muscularis propria. Muscularis propria. At all GI levels examined, the CD34-positive cells are located around and within the muscle bundles (Fig. 2A and B), around myenteric ganglia (Fig. 2C) and around and within nerve strands (Fig. 2D). These cells are polymorphic, but have in common an elongated shape, a small body and thin processes (Fig. 2E and F). The body contains the nucleus and a variable amount of cytoplasm and its shape might be oval or triangular. Processes are thin and long and their number is highly variable, as well as that of their ramifications (Fig. 2E and F). Small knobs, oval or triangular in shape, are present along the ramifications. The CD34-positive cells make an almost continuous sheath around myenteric ganglia (Fig. 2C and G) and a discontinuous layer at the submucosal border of the circular muscle layer (Fig. 2A) and at the mesothelial border of the longitudinal muscle layer. Although often close to each other, these cells do not clearly form networks, either within the muscle coat (
) or at the myenteric plexus level (Fig. 2G). On the contrary, the c-kit-positive ICC, although sharing similar morphologies with the CD34-positive cells being elongated and provided of processes, form networks either intramuscularly or at the myenteric plexus level (Fig. 2H). Moreover, in the small intestine the CD34-positive cells (Fig. 2A) are only occasionally encountered at the level of the deep muscular plexus (DMP), where c-kit-positive cells identifiable as ICC-DMP are numerous and form a network. By double labelling, CD34-and c-kit-positivity do not co-localized (
In the mucosa and submucosa, mast cells only are c-kit-positive. None of the other connective tissue cells is CD34-positive in the mucosa, while most of them are CD34-positive in the submucosa (Fig. 1E and F) . Moreover, some of the CD34-positive cells characteristically form a thin and almost continuous layer that encircles large vessels (Fig. 1C and F) and submucous plexus ganglia (Fig. 1E) .
Ultrastructure of the CD34 positive cells located in the muscularis propria
At all level examined, there are cells identifiable as ICC for their ultrastructural characteristics [36] [37] [38] [39] Fig. 5C and D) and some of their processes apparently contribute to form the aforementioned submucosal sheath (Fig. 5D) . Some other cells (Fig. 4C) (Figs. 4A-D, 5C, D) and extremely long and thin processes (Fig. 5) . The cytoplasm is scarce and contains cisternae of the rough endoplasmic reticulum (Figs. 4A, D, 5C ), especially numerous in the nucleated portion, a small Golgi apparatus and mitochondria sparsely distributed (Figs. 4 and 5 (Fig. 4A  and D, inset Fig. 4A ) and between these processes and the ICC body can be seen; on the contrary, none of these cells establishes specialized contacts with smooth muscle cells and is in contact with nerve endings. As already described by one of us [38] , the intramuscular ICC are often intercalated with these cells.
Immunoelectro-labelling demonstrates all these cells (Fig. 6A-F ) and the endothelial cells (Fig. 6C) (Fig. 6F) . [36] [37] [38] [39] [26, 27] , the c-kit-and the CD34-immunoreactivities were never seen to co-localize at any level of the human GI tract, although some cells seemed to possess the two immunoreactivities due to the vicinity of the cell bodies and Cajal described in the gut the cells, which are now known as ICC and similar cells in other organs [9] . Cajal [43, 44] ; similarly, after BAC treatment, the newly differentiating ICC have fibroblast-like features [45] . Furthermore, although ICC undergo to apoptosis, their number does not change significantly with aging [46] ; nevertheless, dividing ICC have never been observed either in the foetal stages [47] 
arrows). B: stomach. CD34-positive cells (arrowheads) located in the connective septa form a discontinuous layer close to muscle bundles; some other cells (arrows) are within the muscle bundles. C, D and G: CD34-positive cells make an almost continuous sheath around myenteric ganglia (C, small intestine and G, stomach) and nerve strands (D, large intestine). At the level of nerve strands and in between the ganglia these cells form a discontinuous three-dimensional network (D and G). E and F: everywhere in the GI tract, the CD34-positive cells have an elongated shape, a small body and a variable number of thin and long processes. The processes have knobs along their length. H: small intestine; a high number of c-kit-positive cells at the myenteric plexus level where form networks. MP: ganglia at the myen-
Discussion
In the present study, the distribution of the CD34-positive cells in the wall of the entire human GI tract has been identified by immunohistochemistry. Some differences, however, were seen between the cells located in the muscularis propria and those located in the submucosa. Indeed, in the muscularis propria, the CD34-positive cells shared some morphological characteristics similar to those of another cell type present at the same location, the c-kit-positive cell or ICC, while in the submucosa, where the ICC are absent, the CD34-positive cells resembled fibrocytes/ fibroblasts. Moreover, routine electron microscope examination allowed providing an unequivocal identification and an ultrastructural characterization of the CD34-positive cells. Under the electron microscope, we presently observed cells not yet identified and having specific characteristics. Their ultrastructure is simple and mainly similar to that of both the fibrocytes (quiescent cells) and the fibroblasts (activated cells) and different from that of the typical human ICC
: cells (ICLC) with a small oval or triangular body, long and thin processes and fibroblastic features cover nerve strands (A) and myenteric ganglia (B). Along the processes are present knobs containing mitochondria (arrow). Arrowheads indicate contact areas between the cell processes, one of which is enlarged in the inset. Neuron: myenteric neuron. C: one fibroblast-like cell (ICLC) located in a connective septum, in the vicinity with a nerve bundle (N) and an ICC (ICC). The ICC contacts two smooth muscle cells. D: two interconnected fibroblast-like cells (ICLC) located among the smooth muscle cells and in the vicinity of a nerve bundle (N)
